Supplementary Methods

GeneChip Experiment Experimental Description and Analysis
To measure the relative expression of genes in mechanoreceptor-rich tissue compared to mechanoreceptor-poor tissue, we extracted RNA separately from the two proximal segments and the one distal segment of 50 halteres. RNA was also extracted from thoracic ganglion to serve as a neuronal model tissue. Because the yield was low, the RNA was amplified Exploratory plots confirmed the need for inter-chip normalization, making a subtraction of the gcrma heuristic estimate for optical instrument background unnecessary, which was hence skipped to reduce noise. Defaults were used for all other gcrma parameters. Chip signal distributions showed no systemic differences and random fluctuations between chips could be equalized using quantile-quantile normalization [1] . After normalization, robust summaries of probe set signals were obtained for each gene transcript through an iterative weighted least squares fit of a linear probe level model [2] using the affyPLM library. The fitPLM function automatically identified unreliable chip areas and correspondingly downweighted outlier probes. No areas were dominated by outliers, indicating good hybridization quality for all chips.
The normalized data on log 2 scale were then fitted gene by gene with a linear model with a separate effect for each tissue class (Pedicel, Capitellum, Neuronal), using the lmFit function of the Bioconductor package limma [3] . The analysis also includes q-values as indicators of significance of contrasts after correction for multiple testing with strong control of the False Discovery Rate under arbitrary dependency structures [4] . In addition to the direct comparisons of P versus C and P versus N, a combined contrast of P versus (C and N) was computed. A contrast difference M is an uncalibrated log 2 -ratio: M = 0 means no change; values M = 1 and M =-1 mean a two-fold increase or decrease in array signal. Being uncalibrated, this does not directly translate to sample mRNA fold-change [5] , but this does not affect the accuracy of a screen for differences. For the statistical tests of significance, individual gene variances have been moderated using an Empirical Bayes approach that draws strength from transferring variance characteristics from the set of all genes to the test for each individual gene [3] . The prior was set self-consistently for the calculation of the log odds ratio B of differential expression: a log odds ratio of zero for a transcript means there is no evidence to indicate whether it is differentially expressed for the contrast considered; a value of B = 1 corresponds to a posterior probability of 73% for differential expression. Table S3 compiles the M and B values for the three contrasts of interest (Pvs.C, Pvs.N and Pvs.C&N). The Table is ranked by the log odds ratio for differential expression in the biologically most relevant contrast of pedicel versus capitellum B P C . Considering that the significance estimates are more uncertain than the effect strengths M themselves, moderate significance thresholds combined with thresholds on effect strength have been shown to provide more robust results than stricter thresholds on significance alone [6] . We therefore threshold both B P C > 1 and show only strongly up-regulated transcripts with M P C > 1. To focus on targets that are not also enriched in neuronal tissue, we further require B P N < 1 and M P N > 1.
In order to assign a statistical significance to the relative gene-expression levels, we computed B-values for the pairs of tissues using the measured variances within and between samples (reference, and see Supplementary Table S3 , legend). For MPC> 1, BPC for a particular gene is the loge of the ratio of the probability that this gene is expressed more highly in pedicel relative to capitellum over the probability that it is is not. We estimated that 1% of the genes are differentially expressed between the pedicel and the capitellum. These are potential mechanotransduction genes. Because we are not interested in neuronal genes, we excluded from our list those genes for which M P N < 1 and B P N < 1 (i.e. we took only those genes that had two-fold higher expression in pedicel over thoracic ganglion and for which we had 73% probability of being overexpressed in pedicel). In addition we excluded genes that had M P C < 1 (i.e. we kept genes that had two-fold higher expression in pedicel than capitellum). We ranked our list of genes by B P C to create a candidate gene list (Supplementary Data contains the top 625 genes).
Microarray validation Quantitative real-time PCR
Real-time PCR is a common tool to validate microarray data. Here we show qRT-PCR evidence for 12 different genes using 15 primer pairs. We compared capitellum and pedicel and calculated qRT-PCR fold changes, where a positive fold change indicates enrichment in the pedicel (Table Supplementary Table S1 ). As displayed in Figure Supplementary Figure  S2 and Table Supplementary Table S1 qRT-PCR confirms the enrichment of the candidate genes in the mechanoreceptor-rich tissue (pedicel). For DCX-EMAP we designed three different primers. M-values are uncalibrated and therefore only a measure of array signal. They do not directly translate to sample mRNA fold-change (Irizarry et al., 2006) . Hence, we do dot expect a slope of 1 in Figure Supplementary Figure S2 , but a linear relationship. Indeed we obtain a slope of 1.93 ± 0.22. From the qRT-PCR experiments we conclude that the microarray experiment delivered reliable data for relative (not absolute) expression level comparison between the tissues of interest.
qRT-PCR-experimental procedure
Tissue collection, RNA extraction and reverse transcription was performed as described in the microarray procedure. The cDNA obtained by this procedure was then used with the 2x QPCR Mastermix + Sybr Green (Abgene) according to the manufacturer's protocol. Gene specic primers used for the reactions are given in Table Supplementary Table S2 . The MX3000P cycler (Stratagene) was used for performing the qRT-PCR reaction. Data analysis and presentation was performed with IgorPro 5 (Wavemetrics Inc.'www.wavemetrics.com).
In-situ hybridization
A question arising about DCX-EMAP is, whether its function in sensory systems is conserved. Especially its role as a potential Usher syndrome gene [7] and therefore its possible function in vertebrate hair cells is intriguing. We where therefore asking whether EMAP is expressed in sensory cells in vertebrates. As a model organism we chose Danio rerio. Therefore, a 320 bp fragment of zebrafish EMAP was cloned and in situ hybridizations with a DIG-labeled RNA probe of that sequence was performed. Total RNA was extracted from wild type zebrafish (72 hpf old) with the RNeasy kit (Qiagen). Reverse transcription was performed using Superscript II (Invitrogen) and gene specific primers: drEMAPinsituFW2 TCATTTGTGTGCGGTTGACG drEMAPinsituBW2 CCTTTAGCCCAGATGTAGATGTTCC according to manufacturer's protocol.
Digoxygenin (DIG)-labeled probe was prepared from the drEMAP fragment in pGEM-T easy by using the DIG-RNA labeling mix (Roche, Cat.-Nr.: 1277073) and SP6 promotor (GATTTAGGTGACACTATAG) and T7 promotor (TAATACGACTCACTATAGGG) primer according to the manufacturer's protocols
In situ hybridization with drEMAP riboprobes was performed as described [8] . The antisense probe clearly stains dots that represent the lateral line organ neuromasts as well as extensive structures in the zebrafish head ( Figure Supplementary Figure S3) . Neuromasts are clusters of hair cells that are used to detect hydrodynamic flow on the fish's surface or vibrations and movement in water. We therefore conclude that zebrafish EMAP is expressed in neuromasts in zebrafish and its expression in sensory systems is conserved from invertebrates to vertebrates. In higher vertebrates (mammals like mice and men) up to six different EMAP homologs have been identified so far. We speculate that some of them might have function in sensory systems and some will have acquired new functions in different tissues. Table Supplementary Table S2: qRT-PCR Primer
